Lymphoid proliferations of the ocular adnexa present a challenging problem for both the ophthalmologist and the pathologist. The lymphoid proliferations are reported to comprise 10 to 15% of all space filling lesions of the orbit.'-3 Histologically these extranodal lymphoid proliferations can be classified into malignant non-Hodgkin lymphomas (NHL), benign pseudolymphomas, and chronic inflammatory lesions.45 Lesions which occupy either end of the histopathological spectrum, that is, either an obvious benign chronic inflammatory process or a malignant NHL, present few problems for the pathologist. However, not infrequently lymphoid proliferations lie between these two extremes morphologically, and the diagnosis is often a source of error.69 Not only is the histopathological diagnosis of such a lesion difficult, but the pathogenesis, the natural history, and the relationships with systemic lymphoprolifera-tive diseases are poorly understood. Furthermore if classification of the tumour were possible without the use of surgical intervention to obtain biopsy tissue the patients with a pseudolymphoma or a chronic inflammatory lesion, amenable to drug treatment alone, would greatly benefit from prompter instigation of treatment. The wish to find a non-invasive method for the diagnosis of orbital space filling lesions prompted us to set up this multidisciplinary investigation of patients presenting at the Orbital Clinic over a period of three years. Cytological, histological, immunohistological, and electronmicroscopical studies of biopsy material were performed in conjunction with ophthalmological examination and.
immunological and haematological examination of blood and bone marrow.
Patients and methods
Twenty consecutive patients with an orbital tumour of lymphoid origin, referred to the Orbital Clinic Lymphoidproliferations in the orbit: malignantor benign? over the last three years, were incorporated in this study. At presentation the age, sex, the affected eye, initial symptoms, visual acuity, motility, Hertel values, and the referral diagnosis, together with the general medical history were filed. CT scans were made on all patients in axial and/or coronal planes. In all patients an open biopsy was performed. In 18 patients with deep orbital lesions an orbitotomy was done. The lesions of 10 of these patients were approached via an anterior route. In the others a lateral orbitotomy was performed. The freshly obtained biopsy specimens were subdivided'°for routine histology, cytology, electron microscopy, immunohistochemistry, and immunological investigation of cells in suspension. Before surgery and treatment a heparinised venous blood sample was taken and a bone marrow aspirate was obtained.
HISTOLOGY AND CYTOLOGY
Histological diagnoses were made on tissue sections supplemented with imprint smears. Tissue specimens were fixed in buffered formalin and embedded in Paraplast and/or plastic when indicated. Routinely, haematoxylin and eosin, periodic acid-Schiff (PAS), methyl-green-pyronin, Giemsa, and reticulin stains were made. Imprints were stained with MayGrunwald-Giemsa. Imprints were of great use in determining the cell type of NHL especially when the biopsies were small and/or mechanically damaged." ELECTRON 
MICROSCOPY
Small pieces of biopsy specimens were fixed in a solution of 2% paraformaldehyde and 2-5% glutaraldehyde in 0-1 M cacodylate buffer, postfixed in 1% OSO4 in the same buffer, stained en bloc with 1% aqueous uranyl acetate, dehydrated in ethanol, and embedded in a mixture of Araldite and Epon 812. Thin sections, stained with lead hydroxide, were examined with a Philips EM 301 electron microscope.
DETERMINATION OF CELL SURFACE AND CYTOPLASMIC MARKERS IN CRYOSTAT SECTIONS BY MEANS OF IMMUNOFLUORESCENCE
The tissue specimens were snap frozen and stored in liquid nitrogen. 4 ILm Cryostat sections were air dried and fixed in acetone for 10 min at 200 C. The sections were incubated with labelled antisera directed against human lymphocytes,'2 against T lymphocytes," against a y 6 E IL heavy chains, and x and A light chains. Double staining was applied for 1t and b, and x and X, one antiserum being labelled with fluorescein isothiocyanate (FITC), the other with tetramethylrhodamine isothiocyanate (TRITC). Indirect immunofluorescence was done on the sections with monoclonal antibodies directed against HLA-DR (supematant At presentation 16 patients had a unilateral and two a bilateral orbital process. Two had a bilateral conjunctival involvement. There was a marked preponderance for the right orbit in the patients with unilateral complaints: 14 right versus 2 left sided. The symptoms at presentation were as follows: proptosis (13 patients), pain (12 patients), diplopia (11 patients), chemosis (5 patients), decrease of visual acuity (4 patients), epiphora (4 patients), ptosis (4 patients), and lid oedema (2 patients). Several patients had more than one initial complaint.
In the patients with NHL the initial complaints such as pain, proptosis, and chemosis were less acute than in the other two groups, and the duration of the complaints was very much longer (months for NHL versus weeks for pseudolymphoma and chronic inflammation). The degree of proptosis was also less marked in the patients with NHL (2.4 mm) than in those with either pseudolymphoma or chronic inflammation (mean 4-6 mm). The CT scan showed that an NHL could be located anywhere within the orbit, whereas pseudolymphoma and chronic inflammation had a predilection for the lacrimal gland area.
All but one patient, who refused treatment, of the NHL group were treated with irradiation (4000 rads). Six patients with a pseudolymphoma were treated with a course of corticosteroids (60 mg/day for 14 days and then tapered off). The criteria used to define clinical improvement were established as follows: reduction of proptosis (mean improvement NHL 2 mm, the pseudolymphoma and chronic inflammation patients, 4 mm); improved ocular motility and increased visual acuity (unchanged or improved in all patients). The results of treatment were satisfactory for all the patients ( Cell suspensions teased from six biopsies were investigated for lymphocyte subpopulations (Table 3) .
In three biopsies, classified morphologically as NHL, the x bearing cells outnumbered the k bearing cells, but the ratio never exceeded 3.5 to 1. In patient No 8,  described morphologically as having a diffuse centrocytic NHL but immunohistochemically as polyclonal, the number of T cells was greater than in the other observations. An explanation for such discrepancies may lie in the subdivision of biopsied tumour, in which case one diagnosis was made on tumour tissue, whereas the other diagnosis was made on tissue with inflammatory infiltrate often accompanying neoplasms. Only serial sectioning of the whole biopsy would allow a definite conclusion to be drawn. In these doubtful cases treatment was based on the diagnosis which classified the process as malignant.
Additional diagnostic examinations included lymphoid cell subpopulation determination on tumour cells teased from the biopsy specimen and electron microscopic investigation. Studying cells in suspension had the advantage that numerical counts of different lymphocyte subsets could be done. Knowles and Jacobiec25 26 reported that the percentage of T cells in a tumour cell suspension was indicative of malignancy if less than 20% of the cells were T cells, whereas a benign proliferation contained over 40% T cells. In the six cases where enough viable cells were teased from the tumour to perform a similar study the general trend of their investigation could be confirmed. Nevertheless there is a definite advantage in studying tissue sections" over cell suspensions, because the structure of the tissue is maintained. Many different areas of one tumour can be screened, and no contamination with peripheral blood lymphocytes occurs. Moreover sclerotic tissue from which it is difficult to tease cells can also be investigated immunologically.
Although our series is small (three NHLs and two pseudolymphomas) the electron microscopic investigation did not contribute greatly to the light microscopic and immunohistochemical diagnosis. Material fixed for electron microscopy should therefore be stored and only processed for investigation ifa definite diagnosis cannot be reached by clinical, pathological, and immunological investigations alone.
Accurate and prompt diagnosis of the lymphoid proliferation in the orbit resulted in better adjusted treatment for each group of patients. So far the results of treatment (mean follow-up period 15 months, range three to 90) consisting of no treatment or postoperative prednisolone in the case of pseudolymphoma and local radiation therapy (4000 rads) in the case of NHL were favourable and resulted in the decrease of oedema, epiphora, proptosis, and improvement of motility. Careful follow-up of the pseudolymphoma patients and the patients with a chronic inflammatory process is mandatory in order to study whether a neoplastic disorder can arise locally from a reactive process. To date we have not observed such an evolvement in any of our patients.
This study therefore shows that it was not possible to obtain an accurate diagnosis of the space occupying orbital process by non-invasive means alone. But immunological and cytological investigation of bone marrow and peripheral blood, as part of the staging procedure, remain necessary to exclude generalised disease in the NHL patients. From this study we concluded that detailed ophthalmological examination appears to give a fairly accurate impression of the possible type of process one may encounter. Light microscopical examination should be supplemented when necessary with immunological examination of frozen tissue or tumour cells in suspension in order to discriminate NHL from pseudolymphomas. Good data, thorough integration of clinical symptoms, and light microscopical and immunohistochemical investigation have led to a clear discrimination between the three different kinds of lymphoid proliferations encountered in the orbit.
